Role of angiotensin in the renal vasoconstriction observed during the development of genetic hypertension.
Studies have examined renal function to determine the role of the kidney in the pathogenesis and maintenance phases of hypertension in the Okamoto-Aoki strain of spontaneously hypertensive rat (SHR). As compared to age-matched Wistar-Kyoto rats (WKY), 4- to 6-week old SHR are moderately hypertensive and have a reduced glomerular filtration rate (GFR) and renal blood flow (RBF), and an increased renal vascular resistance. Cross-breeding studies indicate the reduction in RBF and GFR in young SHR is genetically linked to the hypertension and thus may be of primary pathogenetic importance. The combination of an elevated vascular resistance and reduced RBF and GFR in young SHR implicates increased activity of a vasoconstrictor system(s), decreased activity of a vasodilator system(s), or both. Observations from several laboratories support the notion that endogenous angiotensin II contributes to the renal vasoconstriction in young SHR during the developmental phase of hypertension. Acute and chronic inhibition of angiotensin converting enzyme reduce arterial pressure, reduce renal vascular resistance and increase renal blood flow in young and adult SHR. Renal vascular tone in SHR is more dependent on angiotensin converting enzyme activity than that in WKY. The ability of angiotensin converting enzyme inhibitors to produce renal vasodilation may be responsible, at least in part, for its antihypertensive effects. Other studies indicate that renal vascular reactivity to angiotensin II is exaggerated in young SHR. The strain differences in renal reactivity to angiotensin II can be abolished by cyclooxygenase inhibition with indomethacin, indicating that endogenous prostanoids counteract some of the constrictor action of angiotensin II, with more pronounced buffering activity in WKY.(ABSTRACT TRUNCATED AT 250 WORDS)